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Methods

Future Work

This research project aims to create a low cost, energy efficient
method for underwater oceanic locomotion. This will be achieved
via a bioinspired soft robot thruster powered by a saltwater
battery. Many different animals have been studied previously and
used as inspiration for many soft robots. A salp is an ocean
dwelling organism that utilizes jet propulsion to move through
the water and is the inspiration of this research project. A salp
expelling fluorescein dye for visualization purposes can be seen
below in Figure 1.
Traditional underwater oceanic vehicles relies on rigid motors
and propellers spinning at high speeds to provide locomotion..
These motors often rely on complex circuitry that must be
waterproofed and sheltered from the intense pressures of the
ocean in expensive pressure vessels. These systems get more
complex and expensive the deeper under the surface of the ocean
that these vehicles travel.
The high cost [1] of these underwater vehicles prevent all but
the largest research institutes from using these vehicles. As the
challenges the oceans are facing continue to grow in number and
magnitude [2], it becomes even more critical to open access to
the ocean.

• Complete the development of the silicone elastomer body
• Integrate the control hardware and circuitry Incorporate the
saltwater battery into robot body
• Define sensor capabilities & increase modularity
• Static and dynamic environment testing
• Incorporate multi-robot functionality

Figure 2: A detailed drawing of salp anatomy

• Study and document salp anatomy

• Use silicone elastomers to mimic the pliability of the salp’s body
• Integrate a saltwater battery into the body of the robot for power
• Integrate control hardware and circuitry
• Develop control logic

Results

To provide greater access to the ocean, scientists and
researchers have begun turning to soft robotics which are often
significantly lower cost than traditional underwater vehicles and
have higher versatility in regards to pressure [3]. These soft
robots are relatively easy to construct from low cost materials
that do not require special manufacturing processes; this makes
them an especially viable solution for smaller research
institutions and individuals.

Acknowledgements
We would like to thank Mr. Jeff Williams & the Office of
Undergraduate Research at Embry-Riddle for funding this research and
making it possible.

References
Figure 3: Silicone elastomer mold
to be used for the formation of the
robot body.

Figure 4: Initial
prototype of the
saltwater battery
Figure 1: A salp expelling fluorescein dye [4].

Figure 5: A chain of salps swimming together [5].
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